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Abstract
We develop a moment QCD sum rule method augmented by fundamental inequalities
to study the existence of exotic doubly hidden-charm/bottom tetraquark states made of
four heavy quarks. Using the compact diquark-antidiquark configuration, we calculate
the mass spectra of these tetraquark states. There are 18 hidden-charm ccc¯c¯ tetraquark
currents with JPC = 0++, 0−+, 0−−, 1++, 1+−, 1−+, 1−−, and 2++. We use them to perform
QCD sum rule analyses, and the obtained masses are all higher than the spontaneous
dissociation thresholds of two charmonium mesons, which are thus their dominant
decay modes. The masses of the corresponding hidden-bottom bbb¯b¯ tetraquarks are
all below or very close to the thresholds of the Υ(1S )Υ(1S ) and ηb(1S )ηb(1S ), except
one current of JPC = 0++. Hence, we suggest to search for the doubly hidden-charm
states in the J/ψJ/ψ and ηc(1S )ηc(1S ) channels.
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In QED there exist the multi-lepton bound states composed of e+e−e+e− and e+e−µ+µ−
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[1, 2]. While, in QCD the scalar mesons below 1 GeV may have the flavor configura-
tions qq¯qq¯ and qq¯ss¯ [3, 4, 5], so are possible multiquark states. Actually, at the birth
of the quark model, these multiquark states beyond conventional mesons and baryons
were proposed by Gell-Mann [6] and Zweig [7]. Searching for multiquark matter has
been an extremely intriguing research issue in the past fifty years, since it provides
important hints to deepen our understanding of the non-perturbative QCD [8]. With
experimental progress, more and more candidates of multiquark matter were reported
over the past decade, including dozens of charmonium-like XYZ states [9], the hidden-
charm pentaquarks Pc(4380) and Pc(4450) [10], and the X(5568) observed by the D0
Collaboration [11] but not confirmed in the LHCb [12] and CMS [13] experiments.
Hence, we conclude now to be the suitable time to hunt for more exotic multiquark
states.
When studying multiquark matter, distinguishing these possible multiquark states
from the conventional hadrons is a crucial task to establish their exotic nature. An
explicit road map to achieve this aim is to study those exotic multiquark states with
masses far away from the mass range of the observed conventional hadrons. We note
that the J/ψ pairs were observed in LHCb [14], DØ [15] and CMS [16]; the simulta-
neous J/ψΥ(1S ) events were recently observed in DØ [17] and CMS [18]; the simul-
taneous Υ(1S )Υ(1S ) events were also recently observed in CMS [19]. All these events
may be used to investigate the four-heavy-quark (QQQ¯Q¯) states, which fully satisfy
this condition, and so are very good multiquark candidates.
In this letter we develop a moment QCD sum rule method augmented by funda-
mental inequalities to systematically study the doubly hidden-charm/bottom tetraquark
states ccc¯c¯ and bbb¯b¯ with quantum numbers JPC = 0++, 0−+, 0−−, 1++, 1+−, 1−+, 1−−,
and 2++. In our study, we find a typical common peculiarity of the predicted masses
of these doubly hidden-charm and hidden-bottom tetraquark states, i.e., the masses of
all ccc¯c¯ tetraquarks are higher than the two charmonium thresholds while the bbb¯b¯
tetraquark states (except one state of JPC = 0++) lie below the dissociation thresholds
of two bottomonium states, and these masses do not overlap with the mass ranges of
the observed charmonia/bottomonia. In addition to perform the mass spectrum analy-
sis, their OZI-allowed strong decay behaviors are also predicted in the present work,
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which are useful for future experimental searching.
These doubly hidden-charm/bottom QQQ¯Q¯ tetraquark states did not receive much
attention because of the absence of experimental data, unlike the (singly) hidden-
charm/bottom qQq¯Q¯ tetraquark system, where q represents the light quark and Q
the heavy quark [20, 21, 22]. However, with the running of LHC at 13 TeV and
the forthcoming BelleII, searching for these doubly hidden-charm and hidden-bottom
tetraquark states will probably become the next potential experimental issue in the near
future. Systematic theoretical studies of the doubly hidden-charm/bottom tetraquark
states seem to be imperative and useful for future experimental studies. However,
the light mesons (π, ρ, ω, σ, · · · ) can not be exchanged between the two charmo-
nium/bottomoniumstates, which limits the use of many phenomenologicalmethods [8].
To study these doubly hidden-charm/bottom tetraquark states, our present calculations
in QCD sum rules and a very recent work in the framework of the color-magnetic in-
teraction [23] are both crucial to shed light on the long-standing debate on whether
there exist such tetraquark states [24, 25, 26, 27, 28, 29, 30, 31, 32, 33]. We note that
the traditional SVZ QCD sum rules [34, 36, 37], which we used to study the (singly)
hidden charm pentaquarks Pc(4380) and Pc(4450) [38], can not be easily applied to
study these doubly hidden-charm/bottom states, because of the four heavy quarks. It
is another version of QCD sum rules, the moment QCD sum rules [34, 36, 37], which
we find to be capable of dealing with these states. The moment sum rules have been
very successfully used for reproducing the charmonium and bottomonium mass spec-
tra at the point Q2
0
= 0 [34, 35, 46] and Q2
0
> 0 [45, 36] and determining the strong
coupling constant αs and the heavy quark masses [47, 48, 49]. Therefore, we shall
use the moment QCD sum rules method in this letter to systematically study the dou-
bly hidden-charm/bottom states as the first theoretical calculation for such systems in
QCD.
To start our study, we first construct local (no derivative operators) tetraquark in-
terpolating currents with four heavy quarks ccc¯c¯ and bbb¯b¯ in the diquark-antidiquark
configuration. Consisting of the same heavy quarks, the flavor structures for both the
diquark QQ and anti-diquark Q¯Q¯ are symmetric. The color structures are then fixed
by the Fermi statistics for various Lorentz bilinear operators, i.e., symmetric 6c for the
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diquark fields QTa CQb(0
−), QTa Cγ5Qb(0
+), QTa Cγµγ5Qb(1
−), and antisymmetric 3¯c for
QTa CγµQb(1
+), QTa CσµνQb and Q
T
a Cσµνγ5Qb, where a, b are color indices. Following
Refs. [39, 40], we obtain the color singlet tetraquark operators with four heavy quark
fields and definite JPC quantum numbers outlined in the following, where the colour
structure can be either symmetric 6c × 6¯c or antisymmetric 3¯c × 3c.
The interpolating currents with JPC = 0++ are
J1 = Q
T
a Cγ5QbQ¯aγ5CQ¯
T
b ,
J2 = Q
T
a Cγµγ5QbQ¯aγ
µγ5CQ¯
T
b ,
J3 = Q
T
a CσµνQbQ¯aσ
µνCQ¯Tb ,
J4 = Q
T
a CγµQbQ¯aγ
µCQ¯Tb ,
J5 = Q
T
a CQbQ¯aCQ¯
T
b .
(1)
The interpolating currents with JPC = 0−+ and 0−− are
J±1 = Q
T
a CQbQ¯aγ5CQ¯
T
b ± Q
T
a Cγ5QbQ¯aCQ¯
T
b ,
J+2 = Q
T
a CσµνQbQ¯aσ
µνγ5CQ¯
T
b ,
(2)
in which J+
1
and J+
2
couple to the states with JPC = 0−+, and J−
1
couples to the states
with JPC = 0−−. The interpolating currents with JPC = 1++ and 1+− are
J±1µ = Q
T
a Cγµγ5QbQ¯aCQ¯
T
b ± Q
T
a CQbQ¯aγµγ5CQ¯
T
b , (3)
J±2µ = Q
T
a Cσµνγ5QbQ¯aγ
νCQ¯Tb ± Q
T
a Cγ
νQbQ¯aσµνγ5CQ¯
T
b ,
in which J+1µ and J
+
2µ couple to the states with J
PC = 1++, and J−1µ and J
−
2µ couple to the
states with JPC = 1+−. The interpolating currents with JPC = 1−+ and 1−− are
J±1µ = Q
T
a Cγµγ5QbQ¯aγ5CQ¯
T
b ± Q
T
a Cγ5QbQ¯aγµγ5CQ¯
T
b ,
J±2µ = Q
T
a CσµνQbQ¯aγ
νCQ¯Tb ± Q
T
a Cγ
νQbQ¯aσµνCQ¯
T
b ,
(4)
in which J+1µ and J
+
2µ couple to the states with J
PC = 1−+, and J−1µ and J
−
2µ couple to the
states with JPC = 1−−. The interpolating current with JPC = 2++ is
J1µν = Q
T
a CγµQbQ¯aγνCQ¯
T
b + Q
T
a CγνQbQ¯aγµCQ¯
T
b , (5)
J2µν = Q
T
a Cγµγ5QbQ¯aγνγ5CQ¯
T
b + Q
T
a Cγνγ5QbQ¯aγµγ5CQ¯
T
b .
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In the following, we will explore the doubly hidden-charm/bottom tetraquark sys-
tems in the framework of moment QCD sum rules. We start with the two-point corre-
lation functions
Π(q) = i
∫
d4xeiq·x〈0|T [J(x)J†(0)]|0〉 ,
Πµν(q) = i
∫
d4xeiq·x〈0|T [Jµ(x)J
†
ν (0)]|0〉 ,
Πµν, ρσ(q) = i
∫
d4xeiq·x〈0|T [Jµν(x)J
†
ρσ(0)]|0〉 ,
(6)
in which the interpolating currents J(x), Jµ(x) and Jµν(x) couple to the scalar, vector
and tensor states via the following relations respectively:
〈0|J|X〉 = fX ,
〈0|Jµ|Y〉 = fYǫµ ,
〈0|Jµν|Z〉 = fZǫµν ,
(7)
where fX , fY and fZ are coupling constants between interpolating currents and hadron
states. ǫµ and ǫµν are the polarization vector and tensor, respectively.
The two-point correlation function can be expressed in the form of the dispersion
relation at the hadron level
Π(q2) =
(q2)N
π
∫ ∞
M2
H
ImΠ(s)
sN (s − q2 − iǫ)
ds +
N−1∑
n=0
bn(q
2)n , (8)
where MH is the mass of the physical state and bn are unknown subtraction constants.
The imaginary part of the correlation function can be written as a sum over δ functions,
ImΠ(s) = π
∑
n
δ(s − m2n)〈0|J|n〉〈n|J
†
|0〉 + continuum
= π f 2Xδ(s − m
2
X) + higher states + continuum (9)
in which a narrow resonance approximation is adopted since the lowest resonance is
usually very sharp. The spectral function can thus be parameterized as a single sharp
pole plus higher excited states and continuum. All the hadrons |n〉 carrying the same
quantum numbers as the current J(x) will give contributions to ImΠ(s) in Eq. (9). To
pick out the lowest lying resonance in a particular channel, we define moments by
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taking derivatives of the correlation function Π(q2) in Euclidean region Q2 = −q2 > 0
[36, 41]:
Mn(Q
2
0) =
1
n!
(
−
d
dQ2
)n
Π(Q2)|Q2=Q2
0
=
∫ ∞
16m2
Q
ρ(s)
(s + Q2
0
)n+1
ds , (10)
where the spectral function ρ(s) = ImΠ(s)/π. Using Eq. (9), we can write the moments
as
Mn(Q
2
0) =
f 2
X
(m2
X
+ Q2
0
)n+1
[
1 + δn(Q
2
0)
]
, (11)
in which δn(Q
2
0
) contains the contributions of higher states and the continuum. The
behaviour of δn(Q
2
0) depends on both Q
2
0 and n. For a certain value of Q
2
0, δn(Q
2
0) tends
to zero as n goes to infinity, but this convergence becomes slower for larger Q2
0
. To
eliminate fX in Eq. (11), we consider the following ratio of the moments
r(n, Q20) ≡
Mn(Q
2
0)
Mn+1(Q
2
0
)
=
(
m2X + Q
2
0
) 1 + δn(Q20)
1 + δn+1(Q
2
0
)
. (12)
For sufficiently large n, one expects that δn(Q
2
0
)  δn+1(Q
2
0
) for convergence [36]. Then
we can immediately extract the hadron mass of the lowest lying resonance mX from the
above ratio r(n, Q20)
mX =
√
r(n, Q2
0
) − Q2
0
. (13)
The two-point correlation function Π(q2) and moments Mn(Q
2
0) can also be evalu-
ated at the quark-gluon level using the operator product expansion (OPE) method. For
these doubly hidden-charm/bottom systems, all QCD condensates involving the heavy
quark fields do not contribute to Π(q2), and we only need to calculate the perturbative
term and gluon condensate in the OPE series. The full expressions of the correlation
function Π(q2) and moments Mn(Q
2
0
) are too lengthy to be shown here. We only list
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the result for the interpolating current J1(x) with J
PC = 0++ as an example
Πpert(Q2) =
1
128π6
∫ 1
0
dx
∫ 1
0
dy
∫ 1
0
dz
{ 3Q
2(1 − x)yz
(1 − z)2
+
2m2
Q
(1 − z)3
×
4xy2z(1 − y)F(m2Q, Q
2)3 −
3xy3z(1 − x)(1 − y)
(1 − z)3
F(m2Q, Q
2)4
−
 m
4
Q
y
(1 − z)2
+
Q4xy3z3(1 − x)(1 − y)
(1 − z)
+
2m2
Q
Q2xy2z2(1 − y)
(1 − z)2
×
6F(m2Q, Q
2)2
}
log
[
F(m2Q, Q
2)
]
,
Π〈GG〉(Q2) =
〈g2sGG〉
512π6
∫ 1
0
dx
∫ 1
0
dy
∫ 1
0
dz
{
(14)
2m4
Q
3x2
[
3x
1 − y
−
12
y
+ 8(1 − x)z +
8x3(1 − y)z
(1 − x)3y
]
−
16m2
Q
(1 − x)(1 − y)z
x2
F(m2Q, 2Q
2) +
3(1 − x)y2z
1 − z
F(m2Q, Q
2)2
− m2Q
[
2xyz2(1 − y)
(1 − x)(1 − z)2
+
yz
1 − z
−
8x(1 − y)z
(1 − x)2(1 − z)
]
F(2m2Q, 3Q
2)
− 6Q2(1 − x)y2z2F(m2Q, Q
2) + Q4(1 − x)y2z3(1 − z)
}
log
[
F(m2Q, Q
2)
]
−
m2
Q
〈g2sGG〉
192π6
∫ 1
0
dx
∫ 1
0
dy
∫ 1
0
dz
{
1 − z
F(m2
Q
, Q2)
×
m
2
Q
[Q2(1 − x)(1 − y)yz2 + m2
Q
]
x3y2
+
Q2(1 − x)z2[Q2(1 − y)(1 − z)z + m2
Q
]
x2

}
,
where F(am2
Q
, bQ2) = a
[
m2
Q
(1−z)
1−y
+
m2
Q
(1−z)
(1−x)xy
+ m2
Q
z
]
− bQ2z(1 − z).
To perform the numerical analysis, we use the following parameter values of the
heavy quark masses (“running” masses in the MS scheme) and the gluon condensate
[9, 42, 43, 44]
mc(MS) = 1.27 ± 0.03 GeV,
mb(MS) = 4.18 ± 0.03 GeV , (15)
〈g2sGG〉 = (0.48 ± 0.14) GeV
4 .
Using these parameter values, we can perform the numerical analysis of the ccc¯c¯
and bbb¯b¯ systems. There are two important parameters in the ratio r(n, Q20) defined
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in Eq. (12): n and Q20. The original literature used the moment at Q
2
0 = 0 to perform
moment method analysis [34, 35]. However, it was emphasized that the higher dimen-
sional condensates in the OPE series give large contribution to the correlation function
and moments at the point Q2
0
= 0 [45, 36], and thus lead to bad OPE convergence
and unreliable mass predictions. In this letter, we use Q20 > 0 to ensure good OPE
convergence. Thus, we need to carefully choose the two parameters n and Q2
0
. For
simplicity, we define ξ = Q20/16m
2
c and Q
2
0/m
2
b
for ccc¯c¯ and bbb¯b¯, respectively. These
two parameters, n and ξ, are correlated with each other:
1. As mentioned above, a larger value of ξ means slower convergence of δn(Q
2
0
).
Then it will be difficult to extract the mass of the lowest lying resonance in
Eq. (12). This can be compensated by taking higher derivative n of Π(q2) for
the lowest lying resonance to dominate.
2. However, a large value of n means moving further away from the asymptotically
free region. The OPE convergence would also become bad.
In this letter, we use the interpolating current J1(bbb¯b¯) with J
PC = 0++ as an ex-
ample to illustrate our calculations and analyses for the doubly hidden-bottom bbb¯b¯
system. The upper limit of n can be obtained by studying the convergence of the OPE
series. Requiring the perturbative term to be larger than the gluon condensate term,
we obtain upper limits nmax = 75, 76, 77, 78 for ξ = 0.2, 0.4, 0.6, 0.8, respectively. The
OPE fails for n > nmax. The upper bound nmax increases with respect to the value of ξ.
In principle, one can arrive at a region in the (n, ξ) plane where the lowest lying reso-
nance dominates the moments in Eq. (10) and the OPE series has good convergence.
We will perform our analysis in such (n, ξ) parameter regions. The hadron mass in Eq.
(13) is extracted as a function of n and ξ. In Fig. 1, we show the variation of the hadron
mass mXb with respect to n for ξ = 0.2, 0.4, 0.6, 0.8. The mass curves have plateaus
which provide stable mass predictions. We find that these plateaus can be obtained by
studying the integral expression of the moments Mn(Q
2
0) in Eq. (10), which satisfies
the Schwarz inequality [50] (as a special case of Ho¨lder’s inequality) in the following
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Figure 1: Hadron mass mXb for J1(bbb¯b¯) with J
PC = 0++, as a function of n for different value of ξ.
relation
R =
Mn(Q
2
0)
2
Mr(Q
2
0
)M2n−r(Q
2
0
)
≤ 1 , (16)
in which r < 2n. In Fig. 2, we show the ratio R as a function of n and ξ, in which
R > 1 in the blue region while R ≤ 1 in the pink region. The demarcation line between
these two regions gives the values of (n, ξ) for the plateaus in the mass curves. We thus
obtain the plateaus (n, ξ) = (48, 0.2), (49, 0.4), (49, 0.6), (50, 0.8) for the mass curves in
Fig. 1. One notes that the inequalities in Eq. (16) provide much stronger constrains for
the (n, ξ) plane than the OPE convergence. Finally, we obtain the hadron mass
mXb = (18.45 ± 0.15) GeV , (17)
Using the interpolating currents in Eqs. (2)–(5), we investigate all these channels
and collect the masses of these ccc¯c¯ and bbb¯b¯ tetraquark states in Table 1. The errors
come from the uncertainties of ξ, the heavy quark masses and the gluon condensate in
Eq. (15). We find that the positive parity states are lighter than the negative parity states.
Comparing these states to the two-meson mass thresholds in Fig. 3, one notes that the
bbb¯b¯ tetraquark states lie below the mass thresholds of Υ(1S )Υ(1S ) and ηb(1S )ηb(1S ),
except one highest result for 0++ state. Although all ccc¯c¯ tetraquarks lie above the two-
charmonium thresholds, some of the positive parity states (JPC = 0++, 1++, 1+−, 2++)
are very close to the mass of the J/ψJ/ψ. These results for the ccc¯c¯ tetraquarks are
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JPC Currents mXc(GeV) mXb(GeV)
0++ J1 6.44 ± 0.15 18.45 ± 0.15
J2 6.59 ± 0.17 18.59 ± 0.17
J3 6.47 ± 0.16 18.49 ± 0.16
J4 6.46 ± 0.16 18.46 ± 0.14
J5 6.82 ± 0.18 19.64 ± 0.14
0−+ J+
1
6.84 ± 0.18 18.77 ± 0.18
J+2 6.85 ± 0.18 18.79 ± 0.18
0−− J−
1
6.84 ± 0.18 18.77 ± 0.18
1++ J+1µ 6.40 ± 0.19 18.33 ± 0.17
J+2µ 6.34 ± 0.19 18.32 ± 0.18
1+− J−
1µ
6.37 ± 0.18 18.32 ± 0.17
J+2µ 6.51 ± 0.15 18.54 ± 0.15
1−+ J+
1µ
6.84 ± 0.18 18.80 ± 0.18
J+2µ 6.88 ± 0.18 18.83 ± 0.18
1−− J−
1µ
6.84 ± 0.18 18.77 ± 0.18
J−2µ 6.83 ± 0.18 18.77 ± 0.16
2++ J1µν 6.51 ± 0.15 18.53 ± 0.15
J2µν 6.37 ± 0.19 18.32 ± 0.17
Table 1: Masses of the doubly hidden-charm ccc¯c¯ and doubly hidden-bottom bbb¯b¯ tetraquarks with various
quantum numbers.
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Figure 2: Ratio R as a function of n and ξ, for J1(bbb¯b¯) with J
PC = 0++.
compatible with those predicted in Ref. [24] and by a quark-gluonmodel [25], potential
model [26] and the parametrized Hamiltonian approach [29]. In the framework of
diquark model, the masses of the ccc¯c¯ and bbb¯b¯ tetraquarks with JPC = 0++, 1+−, 2++
were also obtained by solving nonrelativistic Schroedinger equation [33]. However,
their masses for the ccc¯c¯ states are slightly lower than our results while a bit higher for
the bbb¯b¯ tetraquarks.
In general, the QQQ¯Q¯ states mainly decay into two QQ¯ meson final states by spon-
taneous dissociation, like the decay properties for the light scalar mesons [51]. For the
doubly hidden-charm ccc¯c¯ tetraquarks, they can decay via the spontaneous dissocia-
tion mechanism since they lie above the two-charmonium thresholds. For the doubly
hidden-bottombbb¯b¯ states, they lie below any two-bottomonium threshold and thus can
not decay into two bottomonium mesons. Considering the restrictions of the symme-
tries, we collect their possible dissociation decay channels in Table 2 for both S -wave
and P-wave.
These QQQ¯Q¯ tetraquarks can also decay into a doubly charmed/bottomed baryon
(QQq) pair by the creation of a light quark pair QQQ¯Q¯ → (QQq) + (Q¯Q¯q¯) so long
as the kinematics allows. However, the thresholds of two doubly charmed/bottomed
baryons are higher than the extracted masses of the ccc¯c¯ and bbb¯b¯ states in Table 1
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Figure 3: Summary of the doubly hidden-charm/bottom tetraquark spectra labelled by JPC . The red and
black rectangles are the masses of the ccc¯c¯ and bbb¯b¯ states, respectively. The vertical size of the rect-
angle represents the uncertainty of our calculation. The green and red solid (dashed) lines indicate the
two-charmonium (bottomonium) thresholds ηc(1S )ηc(1S ) (ηb(1S )ηb(1S )) and J/ψJ/ψ (Υ(1S )Υ(1S )), re-
spectively.
[52]. Hence, such decays are forbidden by the kinematics. The two singly heavy me-
son pair decay modes QQQ¯Q¯ → (qQ¯) + (Qq¯) are possible via a heavy quark pair
annihilation and a light quark pair creation at the same time. In general, these decays
should be suppressed by the annihilation of a heavy quark pair. However, such sup-
pression can be compensated by the large phase space factor [25]. Consequently, the
two heavy meson decay modes will contribute significantly to the total width of the
doubly hidden-charm/bottom tetraquark states.
The doubly hidden-charm and hidden-bottom tetraquark states lie in the energy
region much higher than the conventional charmonium and bottomonium mesons, re-
spectively. They can be clearly distinguished experimentally from the normal qq¯ states.
The production of the QQQ¯Q¯ states is extremely difficult because that requires two
heavy quark pairs be created. However, the recent observations of the J/ψ pair [14, 16]
12
JPC S-wave P-wave
0++ ηc(1S )ηc(1S ), J/ψJ/ψ ηc(1S )χc1(1P), J/ψhc(1P)
0−+ ηc(1S )χc0(1P), J/ψhc(1P) J/ψJ/ψ
0−− J/ψχc1(1P) J/ψηc(1S )
1++ − J/ψhc(1P), ηc(1S )χc1(1P),
ηc(1S )χc0(1P)
1+− J/ψηc(1S ) J/ψχc0(1P), J/ψχc1(1P),
ηc(1S )hc(1P)
1−+ J/ψhc(1P), ηc(1S )χc1(1P) −
1−− J/ψχc0(1P), J/ψχc1(1P), J/ψηc(1S )
ηc(1S )hc(1P)
Table 2: Possible decay modes of the ccc¯c¯ states by spontaneous dissociation into two charmonium mesons.
and the simultaneous J/ψΥ(1S ) [17, 18] and Υ(1S )Υ(1S ) events [19] shed some light
for the production of these doubly hidden-charm/bottom tetraquarks. Thus, the J/ψJ/ψ
and ηc(1S )ηc(1S ) channels can be good choices to search for the doubly hidden-charm
ccc¯c¯ states, and LHCb, D0, and CMS are potential and ideal platforms.
To end this paper, we suggest to search for the doubly hidden-charm states in the
J/ψJ/ψ and ηc(1S )ηc(1S ) channels. Our predictions will provide new possible phe-
nomena in hadron colliders. In the near future, we hope that these doubly hidden-
charm/bottom tetraquark states can be observed at facilities such as LHCb, D0, CMS,
RHIC and the forthcoming BelleII, where many heavy quarks are produced.
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